Implications of familial colorectal cancer risk profiles and microsatellite instability status.
Estimating familial colorectal cancer (CRC) risk is clinically important in being able to discriminate between high- and low-risk groups. To quantify familial CRC risks associated with mismatch repair (MMR) deficient and microsatellite stable (MSS) tumors, we analyzed 2,941 population-based cases of CRC. MMR status in CRCs was established by testing for microsatellite instability (MSI). MUTYH status was assigned by screening for Y165C and G382D variants. Age-specific relative and absolute CRC risks in first-degree relatives (FDRs) were calculated, and the most likely genetic models of familial aggregation were derived. CRC risks in FDRs were strongly associated with MSI status (MSI, standardized incidence ratio [SIR] = 4.28, 95% CI, 3.51 to 5.17; MSS, SIR = 1.91, 95% CI, 1.73 to 2.11), early-onset disease (MSI patient age < 55 years, SIR = 10.96, 95% CI, 8.32 to 14.17; MSS patient age < 55 years, SIR = 2.3, 95% CI, 1.88 to 2.85), and having more than one affected FDR (MSI, SIR = 10.00, 95% CI, 7.74 to 12.72; MSS, SIR = 2.78, 95% CI, 2.18 to 3.48). The familial aggregation of CRC associated with MSI cancer was parsimonious with dominant model conferring a high CRC risk at early ages. Approximately 69% of the excess familial risk in FDRs can be ascribed to MSS CRC, and although the pattern of familial risk supports recessive susceptibility in addition to MUTYH, the absolute risk of CRC is at best modest. The results from this analysis should enable an individual's risk of CRC to be more accurately estimated, thus maximizing the value of screening programs. Results also have utility in the design of genetic analyses to identify novel disease alleles.